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Fig. 30.2 Loading and notation for an arched cantilever in out-of-plane response. 


Utilizing Eqs. (30.9) and (30.10) in the solution of Eq. (30.3) between the limits of 
0 and 0 and making the fictitious loads equal to zero, after obtaining the relevant 
partial derivatives, we get 

PR Z 

Y = [0.5(0 — a) cos a + 0.25 sin a — 0.25 sin(20 — a)] 

El 

PR 3 

+ ——rr [0.75 sin a + 0.25sin(20 — a) + 0.5(0 — a) cos a 
GI\ 

+ 0 — a — sin 0 — sin(0 — a)] (30.11) 


Differentiating Eq. (30.11) with respect to a and dividing the result by R gives the 
slope equation 


PR? 

0 = ———-[0.25 cos(20 — a) — 0.5(0 — a) sin a — 0.25 cos a] 

El 

PR 2 

+ [cos(0 — a) — 0.25 cos(20 — a) — 0.5(0 — a) sin a 
GK 

+ 0.25 cos a-1] (30.12) 

Integrating Eq. (30.5) yields 
PR? 

r] = —— [0.25 sin(2<£ — a) — 0.5(</> — a) cos a — 0.25 sin a] 

El 

PR? 

+ [cos(0 — a) — 0.25 cos(20 — a) — 0.5(0 — a) sin a 
GK 

+ 0.25 cos o-l] (30.13) 


Proceeding in this manner, several typical cases have been worked out. The sum¬ 
mary of pertinent results is given in Table 30.2. 



